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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high-density 
and large-capacity dielectric information device which 
constitutes SNDM capable of using a plurality of small- 
sized probes and records and reproduces information in 
fine areas of a dielectric by using the SNDM. 
SOLUTION: This device is provided with a plurality of 
1st electrodes 14 which record information in fine areas 
of the dielectric 12 and a 2nd electrode 13 which is 
provided to be opposite to the 1st electrodes 14 across 
the dielectric and grounded and an AC signal is applied 
to the 1st electrodes 14 to read the information 
recorded in the fine areas of the dielectric thin film 1 2. 
The dielectric constant of the fine areas is determined 
by the polarization direction of the fine areas and the 
direction of an applied electric field and a resonance 
circuit including a capacitor Cs based upon the dielectric 
constant and an externally provided inductor L as 
elements causes an oscillator 20 to oscillate. The signal 
of the oscillator 20 is demodulated by an FM 

demodulator 21 and synchronously detected by a signal detector 22. To record information, a 
recording signal is applied to the 1st electrodes 14 and the polarization direction is so 
determined as to correspond to the recording signal. 
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(ii) 

* nfc jq isst^ ai$r s ap¥a t , 
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m e8B»flD«« b win 3K««E»li*«!* A,"PS» 6 ft 
fc, SHtt«ft;5#3IB«£, 

iHa-rs«9*atfi8bs R*m*ftfcffl^%ii*-r«* 

^^#a£**BT«cfc*#BfcT«^-:*t*«# 
I2»?S££B. 

CW*«i 2] iSOiBttEBBftti^ 3S»«f*^6 
[313RB13] fVX^ttORBttGBK-ttfcBWe 

tea us^-r x x * ummmn^mx^ r> t, 

WIB«Bf*E»*fcte»ttU IffS^fa^LK^aiT^ 

Mf5«B©Bfflfc«}i2«BttE««#*!*A,TfitfSft 
ft, SMtiiSft^ttSm®*:, 

ipj \mm s ** £ , 

fE»rsB^*£j«u R*fflartifc«9*S£-r*B 
^sas^g t %*bt s c t 1 1 % *r ■< x ?ttm 

[IjtsRHl 4] tftie&BttGa&ttt** »R«#*»6 
[0 0 01] 

»cB»&fE»-r *ebbb, BB<*©«'.Miit«icfBB t 
fcfl»«*s*-r*s^»iix nw#©*'.MiiWfc:m«* 
laau B£r*e»s£BB*Bj*-r*iiB*HiHB» 

[0 0 0 2] 

6ftT<^5. ^ftfcPpov SIWtWROSMiiMi^*^ 
EBttSOBBB^ttOfHHjWT*. S #a<0M JgtfJta 

fc i &wm t ± * mm^W: icmf s> ft s c t ft < *f* s 

fiMIStLTjfeiaa^WKWI^iWMI (S NDM : S c 
anning Nonlinear Dielectr 
ic Microscopy) ^IS^iLT c?fc„ 
[0 0 0 3] S N D Mtt»fio**B5H«*©»*liill 

cftST?ratt«a»*fliir^»#«»s!^"D- 
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[0004] C <D<fc Ic S N D MttgSSttOttffitf*?* 

[0 0 0 5] ST, fiWfe*B§«#t:f2aE£*5BK-r* 

ILftSNDM^SnT^S. COS N DMTliP 
BfMEBBttt«0Bffite»J*Sftfc©*l©BHfc* bu 

£ 2 cQ®Si:<DP4U:, SI 1 ©BBBfr &«l5£JB<0<K«i£ 
^Sm^^BIADLT^^fBaSftT^fc^/J^^O^ 
®<DIE&£:K^£iiL.Tt, vte. CcOi:*SufBS2tom<Sli 
> F fc»^5 ftfcfi!/£ iftaTPS. 
[0 0 0 6] 

HB$lcfr-3 C fc^MWT^S, LfrLfta<€>S£*©B 

©**a«ftB©fess*BB<i:u ««o/j^t*H 
5c Eire £>':>, SBO'hSHkfcSSWrsBHfcfto 

[0 0 0 7] aoT«6WttWEMHj«t«»ft**ife 

fttfBW*l2»L»£f*E»fl£BB 
30 £&£8§BttttB£B££$L * 3 fcTStOTSSo 
[0 0 0 8] 

fc#<o¥K] #5shb©* i obb#b 

i:B2©ffifc**rsBB#^«'.hffl«fcB®&ES-r 

M-rsi^tcawsftfc. m«E&^©ftS8aj*w-rss 

WEE»«*4J«#lH:»cJ: 04J**ftfcB9*iaCB 1 
[0 0 0 9] 1 ©BBttBBBBOttBT? 

w&ttxzo -izamttt Ltffl^5Si«#tt, b«*» 
tatrffittTffltcjgjasn, »*a»B©B i ©bb* 1 
»;®icgifiL, ^fc^i**^jgtcfft>ft^„ mw#<oi& 

coaic{i±E»c^2 OBBJb^fBB LTIStt t»ftT^T, 
tWAlf, ttfflBffl-P*«»«fiBffi»c»tt«ft*. 
[0 0 10] Huffifg 1 ©mSti, HAtf^^fy* 

50 ^Itftrs^nvct- 0*KlcBJ¥W*Ltefc 
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M (Atomi c Force Mircoscop 
[0 0 1 1] tufB^2^a®ti. «*HfHf3eo¥BBttlB 

zntc w«t $>s«*< jb t > & n s . 

[0 0 13] R«#«»«x «^tfWT«c«r««3WB 

[0014] (a) PbTi0 3 -PbZr0 3 «ft: 
mPZTS8o 
[0 0 15] (b) PbT i0 3 ta?n§f?>8 

[0 0 16] (c) PbZrO,Tg?tl3-»3Vfi 

[0017] (d) B a T i OsT'Sc tl?>^£ >8?/^ 

y*A. 20 

[0 0 18] (e) L i Kb0 3 T'm$nZ-*7mV 

[0 0 19] (f ) SS (P b) . (L a) , V> 

;lo^-?A (Zr), ^y(Ti) JfccD@i3i*T$>3 

P L Z Tim, 

[0 0 2 0] (g) (Bl) , th'J^i (N 

a) , m (Pb) , (Ba) !6<DHr§{*T'$>3 

B N P B*ma£©ss*f**«*. 

[002 1 ] mmm*. -t^s^x, #&Axaft 

fcs #y 7 -y -r> (PVDF) , 7-yfbt"-U 

[0022] eara^£/*#&«\ st 1 o««»cgj4o« 

D{?OT7*^TtiK win*, ntkira, 40 
[0023] m^tiitia^wt. coct^ic^^nfcie 
©stem i ©m*i*^-L.TEnj!iD-r5c 

[0 0 2 4] *£^©Sl2©B«f*1»«*««±IEJMH 

?>nfcs ffife&mvftffifflzfi-rzzs 1 ©sat. tufa 

2 OffiK»irrSSl2 EST"** 50 
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mtm^mm^mcz oaasnfed ^*we» i 

[0 0 2 5] *aW©»2O«*«cfl|«««<0«S«IU:J: 
[0 0 2 6] SSfe¥a<0«fi2tt, lgl<9ttatlg2<Dtt 

j**tie»i««tea*«nfc3S9i!«^tiBiw?-«i-T, e 

ffiHSiScli 1 G h zmmT'&^>o 
[0 0 2 7] 5$M938£*S«\ JtKHSdROffib\ 

5 k h zs*0jsBB»©s#«flE*»£u m*§ 
Bg^afctoEaffifi^aasns. c©^?n 

[0 0 2 8] *flDflSCD#U«, E»«t«:teM-r4KW«i± 

[0 0 2 9] *5K§©«3 0fi1i*1«ai*Btt±IEaiH 
zmtft-? Stable, \0M£$&ZOM£*15 

^Hfs^HTfeoT, tOESSSttom i <vmz.w&t% 

^^tijfsm i coma^Epio-r 3ft ^edAo^gt, utsf* 
i (Dmai^tfD-saraicj&s^ns^fits tttt 

[0 0 3 0] *&W<Dm 3 0&g«tt1ff$E8!le>J&tt£ * 
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mmicwtaL-o-Dm \ oym.mx>Mv.&<o&Wtet£te? 
com i e§s t^jn^v^^iciosssiifi 
i5T«wsft;fe5SMi***»iu «5i=*©«»iflw 

ffi-To Sizftft^te 5 K h ziat^^ ?§3Sfl^« 1 G 

c i: k «fc xattontw*£*rartti t a*. 
coo3i] foffloisiL j5aatt*KBir*»iwi4± 

<&««tt.h&Lfc» 1 OS§«#m««B-?JB^6ftSfc 
[0 0 3 2] *%W<Dm 4 OR«*1t IS^B«±fSlSM 

ItfSSBT-fecT, (i) E«#a«. «H2B«i*<DJB 

srw-r-sig i ffitmmfcvm 2 ©stc ses-r 

SS(t*i£/£#a i: » WIBEBMt .fc 0 SEfiKS 

^M-r^fi^a^a^ tufeit^ss^afc * o 
fifi^nfcfi^iGie^ i ©iiisKEiian-rsft^aii&a^ 
Qtz^MLs an wtttoJsi©** 

[0 0 3 3] *mR<V% 4 cDigmftlf «SB©flgaHc <t 
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[0 0 3 4] *©fl!l©*j*, ]E»«ft»c|»-rSgttWtt± 
»Lfc*l©S§ttfc««£i«fcHI--Ta&*. Si 

[0 0 3 5] *«W<OSI«#«fH»B<0— HB«T»±, tt 

[0 0 3 6] £<Dmmc£tll£, If? 1 ©ttffitcepfcn-r^ 

[0037] c<D^mm^t^mm^m-&<o^m.W(r> 
mmmftz^-TL. m^mmj^co^ms^m^x^ 
m$t\x^zmn*&i<*s/witx*Wifrm')W7z.z& 

fl-SlSSiifcC), S^c:, tiizETS 1 COS®*?! 

[0 0 3 8] ±a?L7fc)S»f^a^S^5C t&*RW<» 
1$WL(D 1 » 1 OD««*ffl«Rltfc«^T«o 

z i -z>x-mts<DX\ I5i5. ss, iBas^«B*/hs-p 
30 [0039] *¥£m<Dmn&mnmm<Dmom®X'it, 

[0040] c comma. ms. m^<Dm^mmas 
if%®mi r cm-3^x&<t-Tz&m&<»K&m%i$LZ^ m 

[0 0 4 1 ] *%B^©^m»1ffS^B©ffi©.i^T'l±, 
[0 0 4 2] C©«at»cJ:ft»f, iulSBati^fiSfcJ: 

50 [0 0 4 3] *SIW©Bi«f*««afi©flS<0JB«"Ptt, 



[0 0 4 4] C<Dmmc£til£ . }g$(<0f£ 1 ©S^iSrfS 
HSfe"T«ci;jb«rtifca:5. WAtf 8*©* 1 OWE* 

[0 0 4 5] *^B^O§|m«:1f f8^S<DftS£>J!gaiTtts 

[oo4 6] cojswitjzntf, «sa8tf6n*io« 

n^stiziM^tmwitz ct&< isa^n-ti^sit m. 
zmm-rz c £&bj&-?$>z. 

[0 0 4 7] *5EWflDfS**1»«St«OteOJB«TU:, 
HijfS^Mt&lis ?£SStt# (ferroelectric substance) 

[0 0 4 8] £<D!£mc &tll£. mWOMMfc (dielec 
trie substance) tUXLLX—MASf ^ 

[0 0 4 9] *SMSfl)5 k -^ , ««MWE«?l4«lU:±C 

ffitm&vnmtmmw.mmm# 
%t&A,x°mi <e> nfc, sus^n^am®^ tesrrs 

[0050] cojfiflucfcfttf, 7=— ytttcfg^E^nfc 

*«|j«-ra*rfi6i:*3. 

[0 0 5 1 ] *5SWOf— y«»#caBSfe(S«<o-» 

[0052] cv&mc&fttf. mnv>w,n.fafrt>-&% 
&m&#.timi,x-m&8fic, 3n»*#fr6a:*isa 

[0 0 5 3] *5K80-7 J -r^^««flclBaS^«Elltt± 
Sji2»«#1E»«f*fc»MU UIW&SEa LR*tflf« 
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[0 0 5 4] COfiSSlCfcn^ f^X^Wcfl^^fl 

* ©fBSSB^B^«^f S Rite i: * 5 , 

[0055] #Ri?ii0xw**tt«f*e»w£«»o- 

[0 0 5 6] CCDSgaitc^ntf, If©it*^?>*5 
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[0 0 5 7] *«woco*3af^ffl, &tffte<o?ijf#t± 

# ic mwr 5 m.m<vBmfr s^e>^c?n5. 

[0 0 5 8] 

T, l^mfttitf&SBtcO^Ttifl 1 Hi6S^*^S 4 n 

[0059] c» i nmnm) s r, as i mmm<om 

20 S*1tSiaSlcOI,>TS 1 fr50 4*#I8LTtH0£-f 
*<Digi?&D* 0 3l±^tt^ffl^glJ6.nfca<S«f^ 

[0 0 6 0] **SE<OJg©liSIS*SS±^^^nfw 
T^®0^(Rl^mS073iol»C^-t>^ ^(DWbm^m 

30 fgfsa^ttfcbTiBa-rsfsa^o^t^ #®<d75-irj 

^EniDt-2>m^^(6]i:TS*:5^tc3^0Km^£ 3 

scD^k^ffiUTiBasnTo^m^^di-rsfe 

£0«(£t£*nr3, EaS£«HB*#LfcS§«*1»« 
[0 0 6 1] Hi tt#^<0#!lB©B*#11l«SB 1 <D 

«jj)c^^-riaB§o0T-$.oT. it$s^fBa-rs^sf*fe 
a^* 1 1 itmm&mm 1 2 £Si«ft98t 1 2 <d-<-x 

40 3 VII 3 ligMteStlSo MM 

wmm 1 2 «jisttco«^Tfesm@ 1 3 <d±.ic b a t 
1 o 3 m<Qm&#wn*x'*v * 'J *s>m<»'i8&<&8ftk 

[0062] mnmmmw 1 1 1 2ta 

M?Z£olcmm?>1$&r\ 4 a~l 4 n^susn, 

Stl4a~14ni:lSl3 i:<75P^lC»$nfcK«f*W 
50 112 ©?»/|^«ElCgfiC s a ~C s n tfMSft- It 
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[0 0 6 3] BufE&ff 1 . 4 a - 1 4 n IcWiinT SSSffifl 
<^%3§£f 53Sftff*BS£i8 1 5 a - 1 5 ru Eflt&fli 
**Jg£-*-*IE»fl»5§£8 1 6, fEflff ^£l£g§ 1 6 
^SOflf 1 6 a~ 1 6 n fc£Sft«^g£S 1 5 a~ 1 

5 n^sofi^as-rsAoiSis 1 7 a~l 7 n, SSft 

fll99B£fl 1 5 a~ 1 5 nfr6©fl»4:«*5ft;fcfl» 
^il^-T S^IS^aa 1 8 a ~ 1 8 n , ESfl^^S 
1 6 Jfctf 1 8 a~ 1 8 n*IMWT*«J»*.W 

fflJg&l 9, JiS??n7£{f9%^tt 1 4 a~l 4 ntc*< 
-<>^?La~Ln, C s a ~ C s n ^ttSlslSS 
^TS-l'V^^ L, giC s a-C s n £-<y# 

2K FM(WMI2 l*»6©««fll^*S9(lfll9f8fll» 
1 5 a~ 1 5 nfr6©«*fcra***oT«**fl4r 
SfM^tbgg 2 2 a ~ 2 2 n , J&ZfMtt 1 4 a ~ 1 4 n 

[0 0 6 4] £9Mre%£H 1 5 a ~ 1 5 n tt&ftf 1 4 
a - 1 4 nCD-en^niC-ry^^^ L a~L n£:ffLT 

#S'J-r^t>cOT'$>^.o *<Dffi&®.te 5 K h zSJ*^^ 
£bfct><OT*£tK SStl 4 a~l 4 ntm®l 3tO 

[0 0 6 5] Sf^T, f2SiU*^6te^m^IE#tcfT 

ft^fWftGfltftfl"&fr3 mcii. C(D&r> tz&m\ l 
4 a~ 1 4 nT*ffi-rS«5*#PSU-rSfcfc03E«tt« 

t±, £fflMt^f8£Sl 6*^OfS^ffloe#iLT, it 
gSmff^Hi/^il/X^St 1 4 a~l 4 n iC^ErtfJDT 

9 < &§t 1 4 a~l 4 nCf&liifSliS&OgftS 
£«tflW&3!Sft«^l8*fe» 1 5 a ~ 1 5 n •? EMDt 
ftt£<fcl/\, f tT- C©«fc5 4S«lE«958£H 1 5 a~ 
l 5 ntcfcO^Sm^^EnintS^g^ii. iEfPttW 

[0066] ^m*iEii«ft i i ©««©eaatf?i£ 

©ttj»*H2ic^r. *-f> fESS%tT-?li#ti^S+l 4 

t^mmmmcm^rcmntmmwm 1 2%$/ut-b 

ZOftffiP t%K>. MMl 3fr<Z>M&rl 4 lefofr 
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[0 0 6 7] sici^Tii, Stti 4*>e.*rax.?.n5.$ 

tSSIC s a~C s nOtttfSftU #L<tt$&-r 
S%&§g2 OliCOSSC s a~C s n CD{filcS-3t,>T 

10 [0 0 6 8] lESm ^$?£§§ 1 6 «8S»j§4MWS:l6£ 
L, £SKfi*«£» 1 5 a~ 1 5 n ©3S!iHI^i:fi££ 

nr. leas^icstf 1 4 a~i 4 nic«*a£*i3, co 
x->"^ ivmmc pi 5 1* 7 -r □ rm^r-b^ Ti<t 

[0 0 6 9] AoSii 1 7 a~ 1 7 n tifSiSfs^ 1 6 a ~ 
20 1 6 n \zSmm^^M 1 5 a ~ 1 5 n *»6<0Hflra 

$trfEiiHi-^£:&9S£M 4 a~i 4 n co^-tvf ntc-r 

L a~L n^^LTEPSn^n^ff^^-r 

5. 

[0 0 7 0] 1 8 a — 1 8 n Itn^M. 3£St 

{f^^§§ i 5 a - 1 5 nfr<b<D{M^%, —7?, IEi?B# 
«fSISff^ll^S§ 1 S^e.fDd^SESi- 1 4 a~ 1 4 n 

[0071] wwz.fflfflm i 9 143.— tfo»ms7P-cf / F 

iU fEWt ; &^-a--5li^«fS^I^^f§l 6<OK 
WfxSS 1 8 a - 1 8 n^rSSi^f^ 

Wz-mW 1 8 a ~ 1 8 n *SEStt«^«£S 1 5 a ~ 1 5 

[0 0 7 2] L a ~ L nMSiC a ~C n 

14, ^gitfl^^^e 1 5 a~ 1 5 n^lEliff ^fg^§§ 1 
6frS><Dfi-3tf5gJ§§S2 OCD^ffitcT^L^rl/^?^ 

^se* as»f -r 5 feo/ ^ 7 -< ;u ? ^m^-r fc 
a6tcffl^?>nT^T, z^mffimfefM f = 1/2 

{L (a~n) C (a~n) 1 T'feS. CCT% L14-< 

L (a~n) <Df>^^>X, C14SSC 
(a~n) O+^/^^VXtf*. SEWW^OHtta 
ti 5 K h z 0 , %ffii§ 2 0 g*g fflSSa 1 G h 

50 z@JST'*5©T, l&VLCy-ffrZTftfflt+ftlZ 
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[0 0 7 3] Sfc, R»KD»JS<0lft±©fc»te&SK* 

[0 0 7 4] ^SSI2 0tt-T>^* L i:MC s a- 
C s n ^««?nS«SSKO«»H»» fo=l/2 
nf (LC) TSSa-TSo CT, Ltt>f>^*LO-r 
y#>?5Z/^ CtemmC s a-C s n. j£$t 1 4 

zyxtrzo a»»2o«:±ai5Lfc*5»c-f 

La-LnSlfSIC a~C n fc«fcoTOTJIHB!li:#« 

snr^sfcA. «4©s*reu:58«B*R»s£«!tt 

ftStcOTfeSo cOffliSSti l G h zSfi^WiL 

[0 0 7 5] CCT'MC a — C n fc SittSB0R»fc: 
StSRfttx *t\ SICa-CnM^ 
IttglC s a-C s nfcitRLTt^* <^ * 
It, ft^J^^&oTl^OT^SC s a-C s 

Csa-Cs nkM^AStf, 3fSO*S»C*0, $J 

g»«:??*C s a-C s nORlilfcWJCLT^lB-rSC 
[0 0 7 6] FM^PB 2 1 te^S C s a - C s n <D^.W) 

[0 0 7 7] OT&ffiS 2 2 a - 2 2 n tt±3« LfcFM« 
PB2 1 ^6<DtMHt^6. 1 5 a 

*aatu:»eLfc«^*»(BbT»sr*. coot* 

S» i: raffi* 4: S c £ T*OJBifiRoj«»/f^*Wv * s 

[0 0 7 8] 112 3te0 3lC*Vr£<3lCggSt 1 4 a- 
1 4 n^JBHWfttf&ttfc* »«6«nft«ST*oT, 

[0 0 7 9] **»JBJBoSi«f*fll«*« 1 OIH 

a£B£ LT(7)»j{^tcoo^Ti«0^-rao 
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[0 0 8 0] *t\ «J«^WWSS1 9*fl|kflFl/Cl2«Bt 
BfcLTi^<£#«Ci:*ffijFT*o 1E»OT«£81 

6tte«r^*OT*asb. * oe»oth:1ioji» i 

7 t*£«EOT58£B 1 5fr&©SESf[OTi:M»**U « 

figii 8tcA*£n£o i^t^ii 8««ioe 

*WJ»»1 9OWJfP*cj:01SaOT^»tt*ti. 

a-Ln^frlTMHa-l 4 ntc£pftn2n 

So 8i*Sft*fcB«re»«tti lOiii 3£}£§+ 
l4fc©Mfc:*fftf£i:. BBffteftSnT^SBBfM* 

[0 0 8 1] l»fcLTtt±2LfcCJ:T*8^ tsa 

sic s ^-o^^l tzm&SBb isT^tsVkmm 

6tii*?nSSfiC s©Kffc»C»«LT^Sn;fcOT 
20 ^FM9dHB2 l"e«WSnAMOT^SE8SSna« c 
OAMOT*iOT*fflB2 2teA*S*u £7*^ 85B<I 

9^a*Lfcas»EOTfcA*snT. HMKffi^n 

£ 0 CWciD* SSS+1 4 a-1 4 btcJ:D«*ji^ 

[0 0 8 2] #*aB&«4)K«f*1lt*ltB l <0H 
£ttB2: LTOiftmcoi^TSiM-rSo 

[0 0 8 3] 3?3\ «W*WW8&1 9*SlflFLTil4« 
BfcLTi&f^S^SCfcfcffiSVrSo «««^«*B 1 
5frSO£ftOTtf«J«*.»fil 8tcA^^n^o S«J 
30 §*_^B 1 8 l±y]Wx.mm$ 1 9 0MWK «fc 33ESKOT 
tfSHKStU 4y&9 9 L a-L nSr/VLTSSt 1 4 a 
-1 4 bfc:EPijD?ft5o PftJ£ft5fcK«{*fES«ftn 
1 coUffi i 3fc8»H4fcOH£«#W£i;. f^)t?r^ 

B2 0*^ffl*J*n*S«C s OSffctJtJSbTSEBI* 
hftOTttFM«H8 2 lTflBBISnAMOTfcSSiS 
40 C©AMOTttOT«Hi8 2 2fc:A*>S* , U * 

/c> e»OT£MLfcS^OTfeAa£ttT.' HJtfll* 
K^frtonSo cniCctD, ^S+l 4 a-1 4 bfrilE 

[0 0 8 4] OT*tBB<OWW«Hft»c«an*n 

7W>7^cot^ H4*#5aL"rK0 J 8'rSo IrI 

[0 0 8 5] n^i7^>7V^5t±, H4tc^-rd;3 
^> A**?T 1 s T 2 is JVtlB 5 1 mtmfcgi 
50 5 2 'BW^EB 5 3, 5 4 4:. 90jg^fflS 5 5 i:, 
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JS3?§§-efe3if£I§5 6. 5 7 £ s 1&tSSM7 <( A/* 5 
8, 5 9t ffi*«IHFT 3, T 4 £tc J^TfitfiScSn 

So 

[0 0 8 6] WI8g5 1 &, X^jflif T 1 S^LTAft 

^n5Si@fi^%ii | tSbTi5iis»asgg5 3tcai^-rSo 
Hffl^-Ess 3«, *d«?nfta»ws^*ra*a^EL/r 
g£§§ 5 6 tin^s? 5 7 icfcb^-rs, -7?. &mm}& 

5 214, X*«HFT2*/M,TA*?nfeS*fll^ (0 
lOSi^fi^) LTH«*HE» 5 4£ffi 

ft-r*. isHS^iBSs 4«, zfrztati-s 10 

5 5fcm^-rSo 9oA^ifg5 s*P«^*afl»« 

LtiB^u mmmm^cDmiimt 

ftcQ&^gcD/g&ft^WTSfl^^LT, {£fl£ilj§ 
yj;l>5 5 9lc&jrTZo ffi«affl7-r;l'* 5 914, A 

TttSftS^T 4 ictBftSEV aZ^riilft-rSc 
[0 0 8 7] CCT\ (BW3Ki7-f;l/*5 8fre>fcb*l2 
tlS«EEVaU±» »Jpffir^9 0fiE/eW»tB«nT8l 

1^1 Valtt, ^OHijfeWf^iitijfeS^ff^i: 30 
t;:, ffiUcaji^-f^^ 5 9fr£>tHft£ n^mEV a2 

t4. ftzvmztiz. 

[0 0 8 8] 

[ft 1 3 V a 1 = I V a I • s i n <*> 
[ft2]Va2=|Va|-cos0 

SHE"*-*. 40 

[oo8 9] mw.»mmmm 1 tc^r, B*f*©«/h 

3<omcmwasLf p©iE&ircfcs£Sft«Ev pSrepfto 
rs ?8/jNSg«icHufes«tmE v P o««»cJtWLfc 

SEiKWEV ptSESft«ffE pS, ft3TS£n££iJili£ 

V p 0 «£i5itSff V p OH'HT $0, E p ol4 £S&1tl? E 
p^JgiflT-^So 

[0 0 9 0] 50 
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[ft 3] mp=2 a fp 
[ft 4] Vp = Vp ocos to p 
[ft 5] Ep = EpoCosa>p 

^JftSEV p5&EPiDLfcf:etQ»/hnB«E©^1i2P 
e t 14, 4MB© J: o &ffiMft Ept2 e 

[0 0 9 1] 

[ft 6] et = e 2 + e 3 Ep+ (1/2) e * E p 2 

tcm^s: tod Ltctt <Dffinft(09.3imm tm^^ti 

ftlD, E i: LT, K«*©#<M^3fc!> 

IK H t LT, WK«jR«SDi:«*Ei:rtS|5x*;M= 

-utat[Wx>5!/n;-H«!iS»*^nfnd d, d 

[0 0 9 2] 
[ft 7] dU=EdD 
[ft8] H=U-ED 
«-tcDft7 £ft8fr5»#d H(4, *Oft9TSStl 

[0 0 9 3] 

[ft 9] dH = -Dd E 

[ft 1 0] D=-9H/a E 

U5lx>^;l/t!-H*a^E<OBifti:LTlS.^-e 
4^fiD«$T'7 L -5-SP»g-r5i:. m^Wx>^;l/kf- 
Hli^ai 1 T*-$-*.?>ft3. 

[0 0 9 4] 

[ftl 1] H = (1/2)(3 2 H/S E 2 )oEMl/6)(3 3 H/ 
3 E 3 )oE Ml/24) O'H/d E 4> oE* 
CCX\ 0#CD«14, ftJ¥E = 0 T?iflc«* 5*l*x* 
;l/3r-£0i:-f £>CiU:<fc9 0 fcLfco Sfc, 1 #<DJS 
t4, «|fE = 0Ta^SD= ot*5ci:fcft 1 0 i; 
frSOtiS. ftl Oilftl l^e«*«BSD 

14, ^cOftl 2T'g?n5o 

[0 0 9 5] 

[ftl 2] D = -(5 2 H/3 E 2 )oE-(l/2)(a 3 H/a E 
3 )oE 2 -(l/6)0 <1 H/a E-)oE 3 = e 2 E+( 1/2) e 3 
E 2 +(1/6) £ 4E 3 
CCT\ 

[0 0 9 6] 

[ft i 3] -(a 2 H/a e 2 ) 0 = £ 2 

[ft 1 4] -0 3 H/a E 3 )o= e 3 
[ftl 5] -O'H/aE'^e.tLT^o. W±0 
£kfr<b. ffiStB-Jx > * ;l/tf— H % -r- SBB L i: 

nf , 3 ^©JgBa^ftlCj^lS Lf;e 3 ^3 ^©SSS? t 
Pf 4 ^oaM«»t »JC L e 4 k 
Pf/uT'V^i>. S?)tC, ftl 2tC*3l/^T, ^Ptm^EplC 
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jg^rA DfTSi:, Rl 2tt*ORl 6<E«fc-3lcafrr 
[0 0 9 7] 

[S16] D p + A D= £ 2 (E p + A E) + (l /2) e 
3 (E p + AE) 2 +(I/6)£ 4 (E p + AE) 3 

(A E) 2 £(A E) 3 «r-S-tf3Sao £3fif«-f 8CWt, 
S 1 7^2110 A DiiRi 8©J:5tcatoTCi:6^ 

[0 0 9 8] 

[R17] Dp=£ 2 Ep + (l/2)£ 3 Ep 2 +(l/6) 

£ 4 E p 3 

[Rl8] AD=£ 2 AE + £ 3 EpAE + (l/2)£ 4 E 
p 2 AE=U 2 +£ 3 Ep + (l/2)£.Ep 2 ]AE=£ t 
A E 

Rl 8fr63liSfr**3fc. Wt^rAEi:, «fchM 
A E»c*oTa4T*«/h«JR**A DOIHOifcMflW 
£ t tLT»6%»<i:ktfTt.5o 3&<DWI 

i;iRj*»&fc* e paift*fc#«PoiSj*#ifi 

©l*F***i:T, iEI«T5o *fcR6fcfe^T4 
l9E**Oil«*tt 2 3*. fttf4#OB«*fcJt 

[0 0 9 9] WEflittl 4 £Ml 3 ttCcfcoT 

£ t jcjtwrso-e. d turn 1 4 ©ash 

g[5^ffiS^Kmf*tcJ:oT?*t^IEO^RC e fcR6^r 
[0 10 0] 

[R19] Cs=Ce(l/d)U 2 +£ 3 Ep+(l/2)e 4 
Ep 2 ) 

*fc, Rl 9Ta«tl4««C stt. 
n*§«Co£:#<oR2 i'i»a«n*8«K{t«AC* 
ffiO>*i:R2 2^*5fc*TCfc*<T**So S 
IC oti. ^SS«JEVp^EP3bDSnT^*i^i:t^SS+ 
1 4 £Mi 3^s ««- 1 4 2: Ml 3^:J;oTRS 

[0101] 

[R2 0] Co= Ce( 1 /d) £ 2 

[R2l]AC = Ce (1/d) { £ 3 E p+ ( 1 / 2 ) £ 4 E 
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[R2 2] Cs=Co+AC 
R5^a*nSSSSfE«»E p«:R2 1^2WUl 
T. ?£&cR2 3-ea*n«=fclWR04«*ffl^TaE 
mtZt. ACtt»2 40J:5lJ:Stci:tfT**. 

[0 10 2] 

CR2 3] cos 2 (a)p • t)= (l + cos(2cop • t)}/2 
[R2 4] AC = Ce(l/d) {£ 4 E P o 2 /4+ £ 3 Ep 0 cos 

(cop- t ) + (£ 4 Ep 0 2 /4)cos(2cop • t )) 
10 Mte, R2 4tt. *OR2 5£R2 6£R2 7Tg?n 

§giEftlAC 2 , AC 3 , AC 4 ?:ffl^Ta2 80i 

2 l^ 4&OBI«*e«fcaSMMl t E pOtgifiE po<732 

S^{bMAC 3 te, 3&©B«*e»fc33it«#?E p4>« 
«S E p 0 ^JtW"r5a«**L*^AJBttRa p*ftL 

lAC^t 4^ii?e4^^ffil?rE pOfiflBE p 
0 0 2»U:ltW'r*««**L/^oftJBJSa2 co p^W 
20 IT Wc^ffclT 5 gi^ftlT S o 
[0 10 3] 

CR2 5] AC 2 =Ce(l/d)(£ 4 Epo 2 /4) 

[R2 6] AC 3 =Ce(l/d)£ 3 EpoCos(£op- t) 

[R2 7] AC 4 = Ce(l/d)(£ 4 Epo 2 /4)cos(2<op- 

t) 

[R2 8] AC=AC 2 +AC 3 +AC 4 
-75\ S«Csfc>f>^**L«:±^J:5k:LC*fc« 
Sltt«:««U MieLC«JilH]Saco«®IS&Rf Lett, 
£ffl<0*?fc:*S>R2 9T'i?tl5 a 
30 [0104] 

CR2 9] f LC =l/{2/r,T(L • Cs))=l/[2^y"{L • 
(Co+AC))] 

£fc, R2 6teftW-* e 3 E potR2 7lC:fctt£e 4 E 
Po 2 /4 ti, 2^0Rffi^£ 2 J±^T+^/h?l^-e. 
R2 0 iS2 1 £0 C0>ACA«Di^o fi£oT, R 
2 9^t3 0T3£ft5ifi^*E^T»#»*£i:. 
fufe^M^ftMAC ^KffiSISR^ftSA f L cOBfi 
tt. R3 ioJ:3K:at>r«:4:tfT*«. 

[0 10 5] 

40 [R3 0] /(l + AC/Co) = (l+AC/Co)-l/2 = H 
(1/2) (AC /Co) 

[R3 1 ] AC/C 0 =-2A f lc/ f L c 
WiOcfeotes buI5L Cttfi@If»OttSfilifiRf Lcti. 
fuf 2SS C s^SS^ftgACtcit^JLTttM/SffiR^ 
fLMAf Lc#f*«(tr*« 8oT, ^S§i2 0ti. tufS 
ttJSMI KR f lc t W t fflSRT* * S ??jI/g&R f osc^: 
*r*«JM9*a«"LT^LTFMinil»2 1 fctli 

fflsra f Lcti. tutassc s os«^ft*Ac icttmi, 

50 T^JB»B«ft«Af Lc^WKft-TSOT. fflEJS« 
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[0 10 6] Sfc. ±5E©<t3»cSSSftfiACa, 3 
^cDfgmsfSeat^S^E p^DffiiflE p otCitfiaJ-fSgi 

MMitMA C 3 1 v 4 #£>S§"835 e < 1 £ SSSI? E p CDS! 
|®E p o c0 2?iilCitMTSfii'!'I£WU flO^®SSC2 

&a> p. EP^iSI&^f p£1nrS{I#S3t, 4#cr)§§ 
S^e.i:3Si*tmJ?E p<Dm<^E p 0 <D2micktm?Z>ffi. 
H^lfU B.-oftffl$i®l2 «> p> IP^^I^2 f p£W 

fll&ti. {f<§S3<D»§£u m^S4<0Jg>fHcitff!lt-5. 
[0 10 7] MfE F M«IE§§ 2 1 tt, WI3«fi« 9* F 
M?S!@$!13LT, 3#c0f£«^e 3 £5ift^f?E pCQm! 

Sff*§S3£, 4^(0MM^ e ^t^rM^-E pC0tS.mE 
po©2*KJtM"r*iBB*#U JL-2JSj££fc2 f p£ 
S 4^Cr«lSfl^ ; &D y ?*>7 >7 5 co 

[0 10 8] a-y?'{>7>75ici5^x. USms 6 

KStoia t Mcofflsst^flrrs ft ^»caejuTfi*saa 

&c9{g%<£?^iti^#T'fcSm2l«E I Va I s i n 

I V a I c o s 0 CD^if^T 4 fcdi^-tSo 

[0 1 0 9] CCT% (S^ S 3lifijlHa^(l^cD/SiS^ 

f p%Wf Sfi^TifcSCDT, BijI5iiaS5 8 hftjfSzM 

£§§5 7 tt^-nWu WI5»P«^i:ffla* f P**t 

S(i9S3i:**»bTg*b^4:tlc85E-rSiISK« 

^T&Stii^JE I V a I s i n 0 tttitlWI£ I V a I 

cos 0^tB^-rSo ip-5tii*»«EV alttU^SEV 

OlEcD{tc0i:€lcli, $2 6^?>iS6MJ:?t, SS 

sft* a c 3 t samut Epti raffl-egitr s , s fc. 

[0 110] JiLtOCfcfr^ 3^0SI«*c 3 *^jS 



(11) WBB2003-85969 

20 

So 

[0 111] fcLbcDJ:?^ 3 ~k<DmW¥> e 3*^S!t€> 

io ffitmmm^tffimm^s3<D&ftm0teo 

EEV a2cO*#fctSft£*lS. £7"^ 3#<Dag«^ e 3#IE 
cOt^tCti:, ffi*BS*l±/i K&oTtiiftffiEV a2«T 
-T^-XcDfaTtB^^nT. -75-. 3 
<Dt.ZlCli, ffiffig^tiOt^oTm^HEEV a2tt^ 
•7Xcr)fIt?ai^?nSo 
[0 1 12] (jS23BH&B) H5*«KLT*2*fl»B 

20 «SSLfe»W*1»««l«tB|-rS. 

[0 1 13] K«»1t?S^B 2 tt, Wl 4 a~l 4 n 
tc9lin-r«SEat«^*5E*-r«3iE8S»^Sigl 5 a~ 

1 5 n, e»ffl«**5ea£r*c»«9«*» i ia 

»fll^^»l 6*^cO(l^t3JSS(I^^iil 5 a- 

1 5 na->5©6-*§£fiS-f£i!!DSEf§ 1 7 a~l 7 n, IB 
^{f^^^ti- 1 4 a~l 4 n < ^>^*i7 £ L a~L 
n. SMC s a~C s n tpm®®,*Mf$i.tZ><<^?? 

2 0, ^Hi§2 o ^e.o)!iSftS«2nftSiM%*a 
30 urr s f Maiaii 2 k f mshs 2 1 t^<Dwmm% 

^ts&im^^M\ 5a~i 5 nt)^<ommim^t 

■aTl1lffl*B^-rS«9ttaJS2 2 a- 2 2 n, StfS 
S+l 4 a~l 4 n^H3 J:3tCbTSl^Snfca®2 3 
^ErffijxSo 

[0 114] le^LCOfeSmiT'^cOlffH^H 

a ~i 5 n<o^mm^tm»itix. isa^tstn 4 

a - 1 4 ntC«*&*nSo CcDEniD^nsmEET'^St 1 
40 4 t.15.m 1 3 OHt«|?3b^i;. 1 2 OlS/h«* 

[01 15] tEmtmmcn£.-r m^m-^jE 
men t> nx i/ ^ s ^ x -y ^ -r s «6(c «-^co«.ii 

s oait^JCUTSM? tifcfll ^tt F MgiHH 2 1 X' 

50 ^^A^^nr, mmffi&fiVTtetiz* cmczo, «■ 
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&S+1 4 a~l 4 bfc:<fct)S£j&3:ftfc:1S$8«#<«?BPB$ 
[0 116] ^OflL *lfeSa«.i=^{S^^«fi!cS^i:-?- 

mx-mm l ft c 1 1 mmx & z „ 

[0 117] (Sg3*»iS) 0 6*#raLT^3*5E 

nwa* t en r s * * l it mm&m mmm t m-r 

[oi i 8] **sg^«o^m»iffBSg3«; fttti 
4 a ~i 4 ntaj<n-4-*asai«^*«S'r«S9ift«9« 

£81 5 a - 1 5n, B«§flra*IB£r*e»I9ffi 
481 6, Gfliil ^f§£8 l 6*»&©fl»fcX«Hl**B 
£8 1 5 a~ 1 5 n*^ ^(l^^aS-rSiOjffi 1 7 a 
~ 1 7 n£Hx.3o 

[0 119] GB<I?»£B1 6T«»B©#*«I£ 

l, imm^^sm \ s a ~ 1 5 n^fidfi:!!? 
nr. GflH*£tKf-i'4 a ~i 4 njcew&sn*. 
BHn3n*«ET«w- 1 4 i somites 

stt unbares* ns. 
[0120] *<m&. 

T?iHBJ3 L fc C £ t m&T- 3bZ>. 
[0 12 1] (%4&mt£) H7*#8BLTtB4** 

[0 12 2] 2*^>&B<0««#«*ttII 4 «\ attti 
4 a~ 1 4 ntcRliO-rS3!E8ttffl^«SE^r«SESK«^a 
£8 1 5 a~ 1 5 ru gISt 1 4 a~ 1 4 n lCt*< --TV*" 
??La~Lru Mttoa'J««§lC s a~C s 

H««K:ai-3t^TSS«T«aafl2 0. 58«8 2 0**5 

i , f ummm 2 1 ^ 5©«w«9*3SJM»f8£s 1 

5a~l 5n*^©«^i:raJB«:ffi-3T«a*S±-r* 
fi^«lffi»2 2 a~2 2 n> &tfj£fcf 1 4 a~ 1 4 n£ 

[0 12 3] &KS£T*13\ BUStl 4 A->e>*P^.?>n535 
#Sff©^t«lS-r5%/hBi«ccD^<SP^-|ql<DBi^ 
<E>gfiC s a~C s nOtttfgftU flMWcWffrr*. 
?§S8 2 OtiCcDSfiC s a~C s nOitl^^T^ 

[0 12 4] -lyf?* L a~L nSl/^iC a~C n 
£SS{i*§f8£8 1 5 a~ 1 5 nfr5£Hi*§tff£M8 
2 OtO^ffitc^Lftt^-ptcff^lS^jllBf-rSfcft 
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[0 12 5] ?gffi82 Ott'f^i'ifLtSIC s a~ 
C s n^«^MSi:-rS±tSlElSSOttffiiSl}giS{T'?lfi-r 
3 0 llT, S=BI82 0lJ±xELfc<S ^ tc-< Z/jfi? $ L 
a ~ L n Rtfgfi Ca-CnCio Tfi-^WffllfctfttS 

< l o^rtflx. ni£ J: t,\ 

[0126] FMS118 2 1 tiglC s a ~ C s n cOffigl 

[0 12 7] {i*f*£tfi82 2 a~2 2 ntt±aixfcFM« 
1)18 2 1 fr&«0«M«**fr&* X8&fB9«£#Sl 5 a 

~ 1 5 n<o«^%*sa«<94:UT, ssesihi*, sn^. 
[0128] m^stLxionmt. 32os<i^it£8 

1 5^P)032SSfI^*V>^^ L a~L n^LTS 
i+14a~l 4 ntEUAD^nS. BHlD^tlS 

mi* i i ©m® 1 3 tmm4t(owcm^a^c *o 
20 m^€>75"(Rii:> passtcR^nTi/^sKst* 1 2©?S/h 

5§ic s Lt%mi$,gmfrznm®3& 
fmms8 2 lxwMztiAummcmWkznz* z<o 
5 0 cntc^D. #a§n 4 a~i 4 bttia»«nTi^ 

30 [0 12 9] ^<0ftfi. **Jt«U8»cflM3««l«S3Ri:* 

cof^, Rzrmnmmmfc 1 new ut«*i sense 
[0130] (^-yttattean^Boawciai) ■ 

[0 13 1] ST. l5«S£Sll6<Ofll*<0«Wli, w 
S1xOi!®lg&6 1 t-f©±JC3i^<0^T^Snfc 
I5»»*»fi8-rs K«ft»K 6 2 ^ 6 * 5 f-T^OSS 
«*a5a«*6 3» ##KDW6 4. 6 5. m^z®9 
40 6 5*SgK-r^^-^ 6 6, 6 7 , Maf#f2i? 

^»6 3 0D?fBiaS6 1 *g«6-rS¥@T"*^«-X 6 
8, SiS+6 9, iUWiUK7 0, $ftfPA*Jgfl7 K Sftf^« 
«Sa*»7 2, 'N-y F7 3, I2»S4[H]ifS 7 4. ^f+6 
9cDjHa^HCrJ;-5li:gtt?.n}Silfc^n5ail7 5, 

So 

[0 13 2] ^lci!){ / F^OV>Ti«BBr-5. ^mt*feii^ 
f*63 li^-X 6 8 tmt6 9 U:»ttLfc«]BT55BPX 

co^iqjtc, ##^0146 4. 6 5ic,to##Ke>n, s 

50 feliJMOtiJ^nT^T-rS, #^IXDtt6 4. 6 5tt? 
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6, 6 7ic*S'&£ntvt\ cntCctD^-n^nR k 

EJSS7 o^±IB j e— £ 6 6, 6 7©ErtEfMW;:lB6f\ 

tflEfsf lefl*-*"* J; 3 ICHPJ8TS. 
[0 13 31SA, ©JfflilH3SS7 OtefcH*ffA**7 1 

Ea. X*-K Xh^, «f!K #^ 

[0 13 4] Ay K7 3ti#!£f 6 9^tU cn 

fcflH8*BJinU «lHitt*ffi«JtJ|IWOlHlK*llll*T 

aw 6 9tiH8^«Effi(DSii[^riPjfcia[a*R^6 

nn^o @tt£LTffl*tfBlte^5SS8 2 0> 

SSC a~C n*T«5. Ay F7 3-\« 

4T«ai*n*« C<7)E§M£Ih]S§7 41C&. W*.tfB 
1 fcjKTEB«*W8£B 1 6, £MB*%£S1 5, F 

5tt««BT«i«nfci«JB««wsi»6 9^eam 

[0 13 5] Cfl5«*©«WJ:»ftttSll«t 

[0136] ca-rsiffwtbTtt^uif, 

n> $fc, ^yh^-^^yn^ Wf-^ i: lift 
[0 1 3 73 H, x-:/««f*Eaif£»Bi:LT. 12 

[0 13 8] (x-f ^^tt«f*Ca»^*«0«lJ«fif!l) 
*E^S£aif£»fifcO^TKf«-rSo 

[0139] *t\ E»B*«ai7©«iao«wtt^ » 

lfiOll8 1 fc*0±te/S£0#fcTJBJ«;£tt/£:EB 
«**jar«B«*W«8 2iP6a:Sf-f^*«OBt 
mZBM#8 3, t^X^SIe^o^--^ 8 4, IS 
S»f2IS^f*8 3 Oll8 1 €r»Sa-r5#®T**lHHB 



(13) ttBH 2003-85969 
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8. SSt9 0. ^7K8 9*7^ 

[0 14 0] *lc»ftlCO^TKMrSo Mm«:f2iS« 
#8 3tilE3te^-^8 5fc*£&*U «t£W*JSBH£:t## 
#5, fWW(Hl&8 GlCfflmZftrz*:—? 8 4tc£9R 1 

finite nnB-rSo isi<E-r*iHite^-^8 5*»flfisa-r 

ii^JgTSS. *«IalB8 6*i«I4#0»ft*3> 
hn- So SBO&H*^teEB2fftfcB*L8: 

ft c p u tcct o TEanaaa 7 ^iE«^f^»-r * £ a 

[0 14 1] Sft, SJ£P(h]SS8 6k:ttakffA*«8 7fr 

eau^ttn 7 »fmii^^8 8 

20 E$IU B£<D««. X*-K Xby^ ^K8 9<0 
Ea+TfeSA^B^TftaAN SfiEO 

[0 14 2] A7K8 9«SI«ftEa«#8 3 0 

?s&og£§t9 o^wu c^osst9 ou:«?H«:Ep*nu 

JC^f5lfiS2 0. >(Z/jfZ9 U §IC a~C n*T 

5o 111$ 9 4 ii^gfgT'^ffi^nfcKglffifi^Sii+9 
[0 l 4 4] «, cne>&gJR©#lJ*£i&f'Ei4S i 

CO l 4 5] E^TSttfBtLTlirUtr, 9S^*«0 

CO 1 4 6] x^X^tt^fe»S^ai:LT, 
50 ^•T-5.«SHg^l50±lfT^fi!c?nS : £,<OT'fe5.c 



(14) 
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[0147] &Ltmmic®.WLrc&?ic. 

[0 14 8] Eaff£fl3©«*SEI»i:. LCtt 

Mgg^-S-tr^SfiCifeiliSlHlSS^L, Ctc^oTflSO 10 

[o 1 4 9] {g)i^#m^ren*Dffl«mi!ii±s 

•5. 6, 

[0 15 0]H, J-X±^Lfc^HMff^-ea, ISStt 1 1 

SSttttl K R*tteMK*8 3, K*tt£8tttt6 1 2 

3%«fi)cT?.igttm±. {ifSL<t±3iW«^* -, &*So 20 1 4 

CtUCfctK S£^l3#<Di!S/h«gi#l<:1t?S% 1 5 

HMBflfe»*iitrci:^5j*ei:«:*. 16 

[0151] ±3zEL/cnssmitcpi?>n5t 1 7 

^^C0Sg§El/^±H«lcSL*t,^i!HT3ifi:^MRlt6T- 2 0 

5 ft£«*#?»«ttWffl8« 2 1 

[0 15 2] 5 1 

[S6WOSft»] JW±B«BKKWLfc«K'o»c*a«§tJ:n 5 2 

if, 1 ^<Df$ffigs*nMLtz®.m<07v-zr*m^ZS 30 5 3. 

COSNDMi&ffl^Tif*oa'hS 55 

«tci»«*E»r*«^ feisLfcifffi^s^-r^^ 5 6, 

fig. E»LB£-r««ag%*rr*&»o'hffi<0ffi«tt« 5 8, 

«»B^a«T*«. cniaoifctgiiMt^g 6 3, 

Ms i«j*C»<0lBasa#®i:UT*iJfflBriigi:*5. 7 0, 

[0E<Dffi#&IKB£] 7 1 , 

[0 1 ] »l*M08tt©#l#*i5*-*-H-e**. 7 2 , 

[02] s«*o^a«j»i:ai*«E<oiii«*ittw-r« 7 3, 
fc46coia-e$.5c * 74, 

40 
[03] 



[03] a&tflDfflBte»tt&nfc««<Dflsffl*«WTS 
fc!6cD0T£3o 

[0 4] {f^cD^iiitcMl/>5>nSa-y ^-Y>7>7'Ofll 

[05] gj2Staj0gJBo««*^rHT*«. 

[06] ^3H*S^CD*^*^-r0T*feS. 
[0 7] *4SfeSa3^H8«0««*a5fHTfe*. 
[0 8] #5gBj§©i&l|t#:1t?8£B%, T-7tt<DmW.# 

[0 9] *SS8©S«*«*»«*. f-fX^WM 
[^^oifta^] 

1, 2, 3, 4 • • -SHSttltNSgS 
• !5iiif £g§ 

aw- 

iral¥§3 

fg}S§§ 
FMSSBSg 



5 4 • • • |s]|g#IB§§ 
••90 fi&ffli§ 

5 7 • • • g-a-§§ 

5 9- • • L P F 

8 3 • • • mwmmmfc 

8 6 • • • SiJ»[HlSS 
8 7 • • • MtXiim 

8 8 • • • mmmmmzi 

8 9- • • K 

9 3 • • • 
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(17) 



WM 2 0 0 3 - 8 5 9 6 9 
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